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Claims 
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Inventive step (IS) 
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Claims 
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The following defects in the form or contents of the international application have been noted: 
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Section V 

Since the subject-matter of Claim 1 is not novel (Art. 33(2) PCT), dependent Claims 5-6 
and 9 are still not novel (Art. 33(2) PCT). 

As the subject-matter of Claims 1 ,3-7 and 9-20 is deemed not novel, the said claims 
are, likewise, not inventive (Art. 33(3) PCT). 

1 . US,A,4 921 881 , which is cited in the International Search Report (ISR), discloses 
a radiation-hardenable agent for scratch resistant coating of organic glasses, 
consisting... (A) cocondensate...of (A1) vinyl tri(m)ethoxysilane and their mixtures 
and (A2) tetra(m)ethoxysilane and their mixtures; 

(B) reactive diluent comprising. ..vinyl and (m)ethacrylic groups; and 

(C) photoinitiator. 

Examples 1-11 of the US-prior art are relevant. 

2. US,A,5 470 910, which is, also, cited in the ISR, discloses a process for producing 
a composite material,. ..which process comprises: a) reacting compound a), which 
contains metal,... to form a stabilised sol..; and b) mixing stabilised sol..., and 
curing. ..to form composite material. 

Attention is drawn to column 4, lines 32-40 as well as Examples 1-10,12-22 and 24-37 
of the US-prior art. 

3. EP,A,0 851 009, which is, also, cited in the ISR, discloses resinous 
composition. ..comprising.. .(A) silica-dispersed oligomer solution of 
organosiloxane...; (B) acrylic resin...; (C) linear polysiloxane diol...; (D) 
polyorganosiloxane...; and (E) curing catalyst. 

The Examples of the EP-prior art are pertinent. 

4. US,A,5 424 375, cited in the ISR, discloses process for the manufacture of an 
article made from. ..polysiloxane network (1) and (meth)acrylic network (2) 

Attention is drawn to the Examples in the TABLE in columns 9-10 of the prior art. 
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S ctionVII 

In light of the arguments put forward by the applicant in the letter dated 15 November 
2001 , the amendments made to pages 7,9 and 24 do not appear to violate Art. 34(2) 
PCT. 

It is pointed out that although page 31 has been submitted as being amended, no 
amendments appear to have been made. 
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Yet another option is to use inorganic monomer 



and in the organic groups bound thereto. 

The ratio of the different inorganic monomer 
precursors can vary over a wide range, and is typically 
selected according to the nature of the monomer precursors 
and the properties required in the final conqposite 
material. It has been found, however, that by selecting a 
ratio within a certain range coatings can be achieved 
having good clarity, abrasion resistance and resistance to 
cracking, over a wide range of process parameters. For 
other ratios, it may be necessary to maintain a tighter 
control over the process parameters in order to achieve all 
the above properties in combination. However, in some 
cases this may not be practically possible in an industrial 
environment, for instance if prolonged curing of the 
coating is necessary, in order to achieve the necessary 
hardness or abrasion resistance. 

The preferred ratios of inorganic monomer precursors, 
expressed as primary network- forming species: total of 
primary and secondary network - forming species, lie in the 
range 0.75 to 9, with the more preferred ratios lying in 
the range 0.78 to 0.88, and the most preferred in the range 
0.8 to 0.85. These ratios are particularly suitable when 
the primary network- forming species is a tetraalkoxysilane 
such as tetraethyoxysilane (TEOS) and the secondary 
network- forming species is a single -substituted alkoxide 
such as 3- (trims thoxysilyl) propyl methacrylate (MPTMA) . 

In order to hydrolyse the inorganic monomer 
precursors, water is either added to the inorganic monomer 
precursors, or is synthesised in situ. Typically, 
hydrolysis of the inorganic monomer precursors is achieved 
by formation of an homogeneous mixture with water and, 
optionally, an organic solvent. Alternatively, the 
precursors may be dissolved in an organic solvent and 
water added to the resulting solution in a controlled 
manner, as is conventional in sol-gel techniques, to avoid 



precursors which differ both in their inorganic elements 



AMENDED SHEET 



EMPF AN6S2EIT 15. MOV. 11:45 



AUSORUCKSZEIT 15. NOV. 11:48 MM 



our GILL JENNINGS 4 EVERY 




20 T377 1310 




inorganic monomer precursors, hydrolysis may proceed 

spontaneous ly * 

The amount of water used in the process of the 
invention should generally be sufficient to hydrolyse all 
the inorganic monomer precursors , and will f therefore, 
depend upon the nature of those precursors, and in 
particular the number of hydrolysable bonds that they 
contain. Because water is produced during the 

polycondensation reaction, it will be not normally be 
required to use a 1:1 water : hydrolysable bond molar ratio, 
although such ratios may be used if desired. For instance, 
where the inorganic monomer precursors are tetra- 
alkoxysilanes, having four hydrolysable bonds, preferably 
the molar ratio of water .-hydrolysable bonds will approach 
2:4, such that the molar ratio of water : tetraalkoxysilanes 
will approach a si: Higher amounts of water may be used, 
but as unreacted water must be removed prior to formation 
of the final composite, this is less preferred. 

Additional water may be added after initial hydrolysis 
of the inorganic monomer precursors, and also on mixing 
with the polymerisable organic species, although the latter 
is less preferred. 

When different inorganic monomer precursors are to be 
used in the present invention, as is preferred, hydrolysis 
of those precursors may be conducted separately from one 
another, sequentially or in combination, i.e. in one pot. 
Generally, separate hydrolysis of different inorganic 
monomer precursors is preferred, as it allows greater 
control of the sol -gel process, and gives more consistent 
results in terms of coating properties- When hydrolysis of 
the different inorganic monomer precursors is carried out 
separately, and the resulting sols that are formed are them 
mixed together to form an homogeneous mixed sol. It is 
further preferred to age each of the different sols prior 
to mixing them together, preferably isolated from the 
atmosphere e.g. in a sealed container, to enhance storage 
life. Typically, each sol should be aged for a period of 
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The results illustrate that the coatings of the 
invention have similar hardness to, or better hardness 
than, the PHC587 and AS4000 silicone hardcoats. While the 



coatings of the invention are not as hard as the SHC1200 
silicone hardcoat, by varying the molar ratio of the 
inorganic network- forming species coatings can be achieved 
having superior hardness to this material and which are 
clear and uncracked, as illustrated below. 

Furthermore , there are drawbacks associated with the 
use of the commercially- available silicone hardcoats which 
are not experienced with the coatings of the present 
invention. For instance, the commercially-available 
silicone hardcoats cannot be properly hardened when 
deposited on acrylic substrates, since they require a 
curing temperature of around 13 0°C, which causes acrylic 
substrates to deform. Furthermore, they can only be coated 
to thicknesses of up to 10 pm, otherwise cracking occurs. 
Furthermore, of the three commercially-available silicone 
hardcoats tested, only PHC587 can be used without first 
applying a primer coating. In contrast, the coatings 
according to the present invention do not need a primer. 
Example 6 

A sol was prepared as follows: 

Component A: 

250.2 g of tetraethyoxysilane (TBOS) was placed in a 
beaker, and an intimate mixture of 221.0 g methanol and 
43,24 g of distilled water and 0.5 g 36% hydrochloric acid 
was added thereto. 

Component B : 

60 g of 3- (trimethoxysilyl) propylmethacrylate (MPTMA) 
was placed in a beaker, and an intimate mixture of 44.5 g 
methanol, 6.52 g distilled water and 0.2 g 36% hydrochloric 
acid was added thereto. 

The ratio of silanes in Component A: total silanes in 
Components A and B was 0.833, as compared to 0.624 in 
Example 1. 
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1. A process for providing a protective coating on a 
substrate comprising 

(1) applying to the substrate a coating composition 
comprising an homogeneous mixture comprising an inorganic 
sol and polymer i sable organic species, the inorganic sol 
being obtainable by hydrolysing hydrolysable inorganic 
monomer precursors to form inorganic monomers; 

(2) polymerising the polymerisable organic species; 

and 

(3) polymerising the inorganic monomers, wherein 
polymerisation of the organic monomers is initiated prior 
to completion of polymerisation of the inorganic monomers, 

to form a solid coating on the substrate. 

2. A process according to claim 1, wherein hydrolysis of 
the hydrolysable monomer precursors takes place in the 
presence of a mineral acid. 

3 . A process according to claim l or claim 2 , wherein the 
hydrolysable inorganic monomer precursors are alkoxides, 
preferably alkoxysilanes. 

4. A process according to any preceding claim, wherein 
the inorganic sol is obtainable by hydrolysis of first and 
second hydrolysable inorganic monomer precursors, the first 
hydrolysable inorganic monomer precursors being different 
to the second hydrolysable inorganic monomer precursors and 
having at least two hydrolysable groups , and the second 
hydrolysable inorganic monomer precursors having at least 
one non-hydrolysable group, 

5- A process according to claim 4, wherein the ratio of 
the first hydrolysable monomer precursors: total of first 
and second hydrolysable monomer precursors is in the range 
0.75 to 0,9 and the coating composition comprises at least 
50% by weight inorganic monomers. 

6. A process according to claim 5, wherein the ratio of 
first hydrolysable monomer precursors: total of first and 
second hydrolysable monomer precursors is in the range 0-78 
to 0.88. 

7. A process according to any of claims 4 to 6, wherein 
the first hydrolysable monomer precursors comprise a 
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tetraalkoxysilane and the second hydrolysable monomer 
precursors comprise an alkoxysilane having at least one 
ethylenically-unsaturated group and/or an epoxy group. 

8. A process according to claim 7, wherein the first 
5 hydrolysable inorganic monomer precursors comprise 

tecraethoxysilane and the second hydrolysable precursors 
comprise 3- (trimethoxysilyl)propylmethacrylate. 

9. A process according to any of claims 4 to 8/ wherein 
the sol is obtainable by hydrolysing the first and second 

10 hydrolysable monomer precursors separately from one another 
to form a first sol and a second sol, and mixing the first 
and second sols. 

10. A process according to any preceding claim, wherein 
the sol is aged prior to mixing with the polymeri sable 

15 organic species. 

11. A process according to any preceding claim, wherein 
the polymerisable organic monomers are added to the sol in 
liquid or solution form. 

12. A process according to any preceding claim, wherein 
20 the polymerisable organic species are polymerisable to form 

a thermosetting material. 

13. A process according to claim 12, wherein the 
polymerisable organic species are selected from carbonates, 
urethanes, urethane precursors such as isocyanates or 

25 diisocyanates and polyols, urethane acrylates and 
terephthalates . 

14. A process according to any preceding claim, wherein 
the substrate is selected from thermoplastic materials, 
thermosetting materials, metals, ceramic materials, natural 

30 materials, or any of these materials which are pre-coated 
e.g. with a decorative finish. 

15. A process according to claim 14, wherein the substrate 
comprises a polycarbonate or a polyacrylic material. 

IS. A coated substrate obtainable by a process according 
35 to any preceding claim. 

17. A coated substrate according to claim 16, wherein the 
coating is transparent. 
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